Synthesis of the ligand (H 2 L)
1.1 2-methyl-2-(pyridin-2-yl) propane-1, 3-diol A mixture of 2-ethylpyridine (15 mL, 14.06 g, 0.131 mol) and an aqueous solution of formaldehyde (40%, 45 mL, 0.653 mol) was heated at 135 C for 40 h in an autoclave.
After being cooled down to room temperature, the solution was extracted with ethyl acetate (20 mL  3). The organic phase was washed with saturated aqueous NaCl solution (3 × 20 mL) and dried with anhydrous Na 2 SO 4 . A brown oily liquid was accrued after the removal of the solvent under vacuum, in which there were three components, the starting material, monohydroxymethylated and the desired dihydroxymethylated as indicated by TLC. The crude product was purified with flash chromatography using gradient eluents. The starting material was first washed out using a mixture of ethyl acetate, n-hexane and ethanol at a ratio of 10:5:1. Then the eluting ratio was switched to 10:3.3:1 to successively elute the monohydroxymethylated, and then the dihydroxymethylated components. The former was collected as a yellow oily liquid and the latter as an orange viscous oily liquid (6.5 g, yield: 30% To an ice-bath pre-cooled solution of 2-methyl-2-(pyridin-2-yl)propane-1,3-diol (3.81 g, 0.023 mol) in pyridine (20 mL) was dropwise added a solution of toluenesulfonyl chloride (10.88 g, 0.057 mol) in pyridine (15 mL) through a pressure-equalized dropping funnel. The reaction was stirred at ambient temperature overnight and quenched with ice (45 g). When the ice melted, a white solid (7.2 g, yield: 66%) was isolated, washed with water (3 × 8 mL), diethyl ether (2  8 mL) and dried in vacuum. 1.3 2-(2-methyl-1, 3-dithiocyanatopropan-2-yl) pyridine A mixture of 2-methyl-2-(pyridin-2-yl) propane-1, 3-diyl-bis (4-methylbenzenesulfonate) (0.90 g, 1.89 mmol) and KSCN (2.2 g, 22.8 mmol) was suspended in DMF (8 mL). The reaction was heated at 110 C for 4 h under stirring.
Part of the solvent was removed on hot to give a paste which was dissolved in water 3 (7 mL). The mixture was repeatedly extracted using ethyl acetate (10 mL  5). The organic phase was combined and dried with anhydrous Na 2 SO 4 . After the removal of the solvent, the crude product was purified by flash chromatography using a mixture of ethyl acetate (40%) and n-hexane (60%) as eluent. A pale yellow solid (0.2 g, 50%)
was collected and dried with anhydrous Na 2 SO 4 after the solvents were removed from the combined collected fractions containing the desired complex using rotary 
